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10...CONTROL CIRCUIT 



(57) Abstract: Primary winding (5a) of a transformer T and a switch Ql are connected in series with a DC power supply Vdcl, 
series circuit of a switch Q2 and a snubber capacitor C3 is connected in parallel with the primary winding or the switch Ql, and 
a saturable reactor SL1 is connected in parallel with the primary winding (5a). Series circuit of a diode Dl and a capacitor C4 is 
connected in parallel with the secondary winding (5b) of the transformer T thus constituting a rectifying/smoothing circuit. A control 
circuit (10) turns the switch Ql and the switch Q2 on/off alternately and turns the switch Q2 off when the current thereof increases. 

(57) H»: h7>XT0 1 5 a tX>f '>fQ 1 <t tftt^mH V d c 1 fZ EMI:: X-<7fQ2i:X 

mms aizftmizmmztiZo v^ct-vo ^ t n >f>fc4 t^it^jiPiK^ h ^ >x tcd 2 5 b rzjfcw 
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m m m 

m i \zmz<D z. (Dmommmmwvmmw&m&TFrt. m i \z^tmmm^m 

gfcl&^T, i W V d c 1 fc h 7 >X T © 1 W 5 a (itnl) ^LT 
MOSFET (£TR FET»§J ^B&S^X-f >^Ql«$tl, 1 
10 5 a jg#tR 2 >^>y-C 2 ^ Z>f£%mm$& t Z 

<Dmmmzum\zmm^nr^-i^~ hd 3 £^M£nw£. ^x-f ^^q 

lte, mmrail 0 0©PWMWtJ:Dt>/t7t§j;5fcfcTV^. 

ffi^^-T § J; 5 £tV"Cfe D , h7>XT© 2 5 b n 2 ) KlteU 

15 ^-f3— FD1, D2iU7^ h;i/L 1 £n>^>1tC 4 £^£>&§«¥WS£ 

M^nw&o ^©fiws-iais&te, h7>xT©2 5 b \zm&znfc 

'20 fcJu ^RL©ffi^«EEt3&P«BEtSJiafcSEb, ft^RL©ffi**J£#m«JB^ 

25 ^©J;5 tc^$nfc]S^»^gcD®ff^§0 2 te^t*^-* 5 

v, £*-f y 1 CiinSW 1 i , y^Q 1 tt>/3r7&mTZ>Q 

£*f> AfMt3 1 fcfewr, Q 1 W^t^DiX^f y =PQ 1 mm 
30 tlVdc 1^6h7>XT©l»5 a^lT±^7fQlt«Ql i 

»§ 0 c©«sK«,^j 1 3 2 ^TBtwcDM^ t%\zmMm\zm^vx^< . 

1 5 a §^tl§lin 1 i hmmQ 1 i <hft[tl{ClM t 3 2 S^UffS 
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U3o, mM t31* "bPt^J t 3 2 T?HU 1 &#$t 5 a cD^X^f y^Q 1 

D 1 — H«*s+IBlC»:SfcJe>, 5b^Dl-^Ll-*C4^5b £*8S#Wl 
5 -5 0 

»J t 3 2 fc&^T, 3EX-Y ^5PQ 1 Q 1 M»m# fc«fc D» 3" >ttt& 
fr&^tRHIfcJSb*. Z\(Dt^, h 7 >XT© 1 W 5 a telg^tlfcill 
U—Sr— >^^L g (2^#^5 b <t^LTV^VW 

io 3 ^iTxt/tn >-^>i^c 2 ct^sns. 

1 iRtf 1&&«5 a§»t^n 1 i feWjlfc&So &33, Bt&j t 3 2^S>P#£ij 
t 3 3 Tffck L1-*C 4-*D 2-*L 1 TmW^tlT> ft^fRLfcm*«^$tl 

15 ftfiMSSfcknH ;W?IeH& (C2, R2) £3fAU 3EX-Y 

i e)mj£<Dmmmt3^{k&im>friz-?z> z\tx\ x-y ^^>^v-rx^gM 

-e#& h ^ >XT(D y — ^-vM* L g £ £-g>£X^ v^Q 1 ^© 

20 mmom^ 

u^bf^s, h i ici^t- m^mmm\z$>~D~T;i<&, x^An^^+j-c 2 teas 
m^n^m^^in:R2^cfcoT^*$ii:§fc^ mmm±vrz B zwmmz, 
m&nm&zmi'rtt®, /m<t% ^x^mmm.^±^^m^zu. 

25 h ^ >X T 1 5 a b ^ >X i&JlftMteU H 4 ^"T^ 5 

&x^y^Qiff#>mizfemmftizm<DmxmimLTi,^ ^My^Qi 
T&oiz, B-H%-?<Dmimm<D& cab') mm-tztz®. h7>xTon7 
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tu h ^>x© i xmmtm i x-r y^t^mmizmm^n^m i wmm&t.* m 

IB b 9 >X © 1 »H^»J^^$nfcWMP U 7 £ hJI'fc, fWBfg 1 *?!]]IIS§ 

5 h 9 >x© 2 ^#^{cM^jfc^$n, ssiftwif t fim&i \zmmis nfc 

Ti£B\zmmm 1 x-r y 5^^->«Ffc«**»iti«a» 1 x-r y^;txB#iawrfB 

s§«t&tB^ 1 x-f * ^sfcttswa 1 &mm<D^nfr\zMPttzmmzn. msmm 
mm^mm^ 2 v ^<Dmmfim*i;tc.mzimm 2 x-r v^^y^^> z t 

3 <DWfcmmmz&n\s, mm^wmmn, mico^mmmm\zMx 

15 T£ S fc:, tufBfg liS3aJIsl8&©fufBSI 1 X-f y 3 U h;u*tf*bT«WB 1 
&I&S3 h 5 >X © 2 3fcfiHfc:««E$i*Sgl 2 M^tU^ §tt § £ t £«H* t 

*%Bj©jg4©»w#j®fc£nte\ utae^ftsw^ f§i©££Mffi®f£tt 
20 *.t, tmmi^y^^r>mzmtt^m^.wssmi^ v^tf*ymzmm& 
^^mrn^A^^y^zmm-r^mtimmm^^zmv, wtmimmm& 
i&mmm 1 x-r ^s&fcjswa 1 &»© v rftvfr\z$m \zmms r« 
wuris mmm&m-ttft vxmm h 9 >x © 2 ^i&fcM^j kssrs n^m 2 

M*^i:lul3^^«ht9ffi¥m*^a:©P B 1lcS^n^4 U 
25 £ U M«BfflI»|iri»ttlWBfl 2X^7 5F©«^m*C bfe^JCtufBH 2 X-f V 

#3&9i©S& 5 ©SiMfcJ:n}l iSWilMte, f£ 1 ©&M#«~iQ;l 
T, fufBfg 1 X-f 5/ ^^>B#^«^J Sli, ffffBfg 1 X-f y ^^X^^tufB* 

30 teffffBJg 1 X-f y 3^fc:tt8MB 1 ^^©ViT^^MM^gg^n^ MIB^¥ 

tuf3¥m*^ttei3 h ^>x© 2&mmh<Dm}zmM%nz>m4 u r # 
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. znttm 3 x-r v ^mmm s x-r v^t, wm 2 $mm t (Dmnmrnzmnzm 
u tutBWiiji^ttriBm 2 x-r ^ ^(Dmmm^z vtcmzmmm 2^??-^ 

10 m 3 ^«om«ms»^^snfc h^>x©B -H#tt$^tHT*5 0 
06 mi <DmM<DMmizm%mmm§Lmmizmtfz>*it£ b^yxommmx 

15 

0 8 Ml ©«©^^^itM^m^«CDX-r y 5PQ 1 (D^~>^->B#<D 

20 0 9 wu m 1 ©*»©j^Bfc«*ia«^»s«fcg9:^&n^ h ^>x©b -h# 
h 1 1 », mi am&(miRK:&zw.m&imw<D& 1 mtm&mrmmjm 

25 T&£ 0 

h 1 2 mi (Dmm<Dmmz^wmmmw.<DW, 1 mmmm^Tmmm 
m 1 3 mi <DmM<DmMizi%%mm$mmm(Dm 2 mmmm^-rmmm 

30 m 2 0«(D^^«^,E^«S«^^t-|lf{^«HT?* 

eg 1 6 m 3 ©^©^«fc«*E«sa^«©»f^*Kwt-*feje>©HTf * 
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ii8tt mi (Dmmo^m^rcnm 2 (ommcowwiz^mmmmmmz^ 

10 <D&mz^f%mn<Dmm*7Frr?^ ^ >?^v~- hT&& 0 

15 024ft, m5om&(oi&miz&&&ffimmmm%^m$&Mj&m^%>z> a 
k 2 6 M6 <DmM<DMMizffi%mffimMmm&^rm^Mim-v$> 

20 tf^*— hT?&& 0 

0 2 9 mi <DmM<Dj&n\zm&mmmmmw(D&mz&rt%m^(DZ'( $ > 

if?*— hT&S= 

25 m 3 1 $g 8 ©^O^!8fc««ii[«0El^«©^fc^^S«#©^< 5 > 

B3 3(t m 8 ^mmo^mizi^ummmmcom 1 ^»i^^TiHi^*^Ei 

30 T&£ 0 

03 4ft m 8 <Dmm<Dj&miz&%Mm&k%im:<Dm 1 
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10 S§ 1 cD«co^M(^^itMmSS^ £x-f h 9 >xco 

2^»^bX«iC«^*S«b. £X-T ym7bWh7>7 
fM££siJt£ U y ^S-KnteX-f yJ-mW^Z> 

® 5 ram 1 (Dmmvj&mizm&nm^mmommwi&m-c&Zo m 5 

MSfC^V^T, SWV del <D]«m h 9 >XT © 1 5a (t 

|nl) tFET^6^5^ yfil/T©My?Ql (JglX-fy^) 

25 d 3 i«n>T>*c 1 t^»jfc»$nxv^. 

h^>7.T©l^#^5 a©— SBtX-f y^Ql©— JBiCDflBBWClCttFETj^ 
^5/^2 ©ffiSHttX^/^n >^>+hC 3 ^UTiS^«MV del ©iEfilfcgitt 

30 *«r<5o x^v9-Q2<Dmmnx^^>^>vc3*frVTUWLmmv 

del 0|iSfc^fi*$nTViX%)«kV^ 
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X-T y^Q 2 ©Mi^^^V^- HD 4^M^ifc^$tlTV^ 0 X-r y^Q 1 , 
Q2te> fMfflS^l 0CDPWMf!ltl|IiC < i;D^5:i^>/'^>'-r§^ Sl:t7i& 

§ 5 zonsmmv wi^s l i te, h^>xT©ny©Mn#ft£ffivvTv^c 

«, H9fc^tB-H^-^±OK (B, H) = (0, 0) S^fcl/t, SSI 
10 «lPfi£fl 3 fc<*L < iiMf^o 

15 0 9 \Zm~t&? lC-^(DiE»H»LTOTB^Bml?«b, — jg© 

|1#H IZM LTi$B B mTlgfPTS i5ttoT^§. »H««^ i © 

SiLTl$<|)=B • STSI^n^^ C£TkM&JbS= 1 £bT> <f>=B,h 

20 —B b->B c^B d^B e^Bf->Bg £S»U ffl^©!W1^#J£ttlS£fc^ 
WS. B-H*-^J:0Ba-BbFWB f -B glWSIffittfirc$&. 

tn2) £fimm-gftT& X) . 2 5 b O— JBW:^ t^HDlOTZ-H 

25 iRStlT^S. ^-ft" FD 1 t3>f>tC 4 

ffltfimfe 1 0 X-T y^Q 1 £X-f y^Q 2 t*SSfc^*>/^7«llWU ft 

30 x©^xb*s*e< u x-r^^Q2OTin^n§A°;vx©^->iiii^<-r§ c fc-5^ 
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Scfc, El 8 iz^rt <£ -5 WEISS 1 0 fci, X-f y^Q 2 od«^Q 2 i b 
7cB#£iJ£X-f y^Q 2 &*7-£ J &f£&* X-f y 1 &:t->£i§:S. «Ifl9IH% 1 0 
fik X-f yfQl^->t>t5itfc, X<y^Q10«BE3^X-f yfQl £ 

5 »j^^$n^Mffl3>T->+f-c i ^BjiSftiUT^ h;vsL i ©»>^ 
§ o 0 6 fc^-r b 5 >x t& mm<DW-M%:^}~rz> 3720 sit*., 372 otu 

10 «2 1a, 21b, 21c =fc 5 ^«©*^^^TO^ft^C0M^ 

2 2 a, 2 2b«SnW5. 372 0©37^2 0adt l»5ai 
2MK5bi)J«i@$nw. U— dr— >^^s#5fc8e>fc, 1J^N6 
5 a, 2 #C#$§i 5 b &ft$mt bWS. 

ftMaTJhTfl.^ 1 5 a £ 2 5 b £©|«<0|B#fc3t[Rrrste 

15 Jtfc, 0b#2ttBr^/££ftW*. C©iafiP2 0 bfc«fctK ^3 7®1 

K2lb, 2 1c ®^0Br®^*te©fiKfr J; X) t>/h$ < ft t) , 
SSJfflirrs. ^GDsSgM, £<£>!&?lJ-r§ 1 5al> RftSftt U7^h;VSLlt 

LTiffiL-fcif©37S^§fiiTt§„ 

20 08 &aqa i o fc^-r^-r 5 >t?^~- h i#i ssaijirrs. 07^10 

«*itSE^ftSitfcia;vt e.nfc h 9 >x©b -H«Fte**-rH^»s. ® 1 0 urn 
25 1 ©»©«fc^§m«mse^f5tt e>nfcnj^p u t# b^mm^-r $ 

H7Rrm8Ttt, X-f y^Q10DMSSM©«EEQlv, MyfQlfc 
ifttlS^WQ 1 i > X*f y^Q 2 ©WS»IKI©«EQ 2 v, X-f y^Q 2 JC^&nsS 
iQ2i, I d c 1 izmn&mW. Idcl i , Rrt&jftlU h;vs L 1 

30 K:atnS«gftS L 1 i 

£f\ BfM t l (R#£iJ 1 1 1~ t l 2 fc^fjiS) fc&WT, X-f v^Q 1 

Vdc W5a^Ql^VdclTtWtl5o £7c, JlOD^Jfo, by 
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>XT©2M5 bfcfe«JE«b, 5 b-*Dl^C4^5 bTtl«n§. 

£7c, x-r i ^>^rc.m\z, vsmav h;ps l i \z%mms l i i 
/»nxs u t # b)v s l i y&& & tx^M-^ e>n§ 0 
^«sl iid 010 fc^-rj;-5fc, »j t lttita (mm, mm t 

5 ibT«Mb (MM), B#Mti3T*«c (ifP), BtMt2T«Mid (IE«) 
^«bTt/K. H9fc^TB-H;fc-:/_hTfcL Mite, Ba-Bb^Bc-> 

b d^tmtvx^< 0 ■^mm<D-jf^\z^mM<DWi^mm a b«b 9 t^-r^ 

B-H^-^filgfa^Hs W-r^o fc*5» a9fc^TBa~Bg^01 

10 »Jt2fc^ViT, X^>yfQl&t7$t§t, pTfia^UT^b;psL 

l\zW&znf£2L*)V^~\z£Qay?yvci&3mznz> 0 £©£t^ pJIMfn 

T, 3 y^y-^C 1 ©mjET&t^X'f y^-Q 1 OfllffiQ 1 v^i^fc_L#rr&o 
^-l/r, 3>^>-y-C 1 (DmMLffiny^y^-c 3 ©m&iliW&t&ofcii^ 
15 RllifPUT^ h;vsL l©x^;i^— ©^ttlfccfcD, ^t-FD4^IU ^ 

Lli(t mm t 2frt>mM t 2 ofc&^T, *Md GEM) ^e>*M 
ffie (ifn) \zmct%> 0 Z\tl\zMfoVXs i9l^tB-H*-y±Tli 
20 fck Bd-^Be'v^fbT^), 

*fe> »smnv T2 hfrs L l ox^;^-o^mt|wi^fc, i»nidc 
i ^ e, oi^k-^ >^>-y-c 3 {c#t|&$n> n >^>-y-c 3 #%*£trw 

<. 3>f>U-C3dt IM^SI dc l/5^CDX^M-tBrt^U 

25 ;v s l i ©x^M-otai idci^e 01^14- o&hj t im 
nn 1 2 o~^j 1 3 \z^x, n >^>u-c 3 Kt^^nfcx^j^-tt 

C 3-»Q2^SLl^C3f»T, HfSfBUT^ HVSL 1 ©SBStSU-fey 
30 §0 

Eo*a\ Hf^j 1 2 o~»J t sfciwit 3>^>itc 3 fc#^.e>nfex^;i/ 
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t2o~B#^iJt2a^ViT«> HMe (ifn) frBmm&f (MW) \zWfct%> a 
ZLtazMfoVTs 09£^cTB-H#— rffcTfck Mte> B e->B f^t^fbb 

W<. » t 2^£>Pf 2?J t 2 0 <hB#M t 2 0~mm t2afc^ 

&k:> issl i i te, b#m 1 2 a ~»j 1 sic&w-ak *m f mm 

H s £B f->B g^i^fcUTVX 0 t 2 a~»J t 3 tttt^®m«> 

io >+rc 3 \zW7i Bnrcmti^mm i d c i ©x^;i/^-tcffi^-r-5 0 

n >^>-9-c 3 e>n^x^;^-«> BJitfnu y ^ }>;i/S l l cox 
dc lcDx^i/^-t^-g-tJitfefecDT^^^, mms 
Liia v±y hmzmfimmmi a c i*?)M$ti§i$M- #£W< 

&§c7re, M^M3^|51»KibT, tSM^ (Bf-Bg) fclb, mgffcSL 

15 i i ^m±^ b#m t s mm t i feimii) -vwcktfc&o hsli i x-r y 

£<£>P#Mt 3£te, X-Ty^Q2©mTO2 i £<Dflf2fc 
X-(y^Q2tt7-g-&Z>Z\£iz£Y), n^fy^r C 1 co^«^%iltKi:& £K MB# 

011^1 <Dmm<Dmmizm^mmmm^m~rmmrmmm^m-v^ 0 
mn \z7K~rm 1 wjirts, mtim&m hci t ^ h;v 1 u r ^ h;w 

i d c i mmMmzmL~z^& 0 
mimmmrnm 

30 012^1 cD^©^^^^a«^«cD^ i ^g»M£^-rin^#ij& 
i #3§i§ 5 a \z&\\zmm^nr^) Y)v cm2 u b;w l 3 t^l^ 
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5 g&fck h 7 >X T© 2 5 b ^UTtf R L (CM^tlS i i 

n y^y^rc 3 ^35«-r^ 0 012 idci \mmmm\z 

10 in 1 3 i^-mi 2 $mm-m&mz. mn ^-m^mmm i d c 1 t 

u y ^ h;i/L 2 43 £u^-r a*- fd6^ 012 ^-rm^j^M 1 d c 1 t 

15 T^£ 0 BTfi^lUT^ h;i/SL 1 fe, 06 fc^TJ; 5 &£Fftri 

T £ h 9 >X fcffi & C i iC <fc5 h 9 >X TOjaBSK >^ ^ >^Tf^BfS £ £ 

5ctW, 2 h7>XT©2»3^ 

-So 

30 h7>XT©37fctM$tlfc3«5 c y-T^--FD2> n>^> 
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D 2 ©*y- Hi: 3 5 c ©M£tert >^>1^C 2 KlSfeBl^nTViS. ^-f 
HD 2 £3>5*>i*-C 2 fcT^¥if*l§n&£fft35-r S . COn^^tfC 2 « 

5 185 c ttiBura^snws. mmm% «t ourr £ trs £ 
@s» i o wu x-r i tx-r 2 i -^mz^y/^mm u a 

fRL 1 ©tHA«jBEd«tS«JBEgUitfeofct#, X-f y^Q 1 IzWiU^ti^/Vl 

15 t, m^3«ltM Idcl§h7>^T01 5 a ^ac^lfCg^^tlfc U T^7 h 

mjE^^-r^- HDl tn>^>itC 4 itliWLTliS^^ftfR L 1 fc: 

20 SBK¥»UTItt»«:&*A«fR L 2 tCftJ&T^S. 

1^#^5 a 1 2« 5 b tM^$nT^§©T, l»>J"^r 
>^*fcfc** < , 2 5 b £ 3 5 c ifcJa&fcl^nw 

2»J(DU-^r-^>^^^/h$^ 0 Z.(DfeZb, 2#fi!l<£>tfJ;*j (2#c 

38fjS*©2?fcMlH«& (2*il5b> D2, UT^hMl, 

30 3>T>1fC4) t|Rl-«<D2MJMi^(3^M5c, ^^-PD3, D4, 
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b*>U UT^h;i/Ll, L 2 ^#1^85, 'JT^MUl, L2£|WI— Z3T 
±^#ISIt-^^fe 2 &M©^ nx l^a. a >«t§ ; 2 
H5 btVY? bJPL 1 ii<DWk&. 3 &mm5 c£VY? hJVL 2 £©»Cft£ 

5 014 \Z5jk?f& 2 ©HJfiO^IlT?^ U 7# h;UL 1JJ h;^L 2 fcJSWT, 
2 WJ© U — ir— vM* < ^ 1 2 &#JM© U — 5r— $Vf >^ ^ 

10 m3©^ji©^ii 

*X-f — SIT (static induction transistor, Mi»h7>^ 

Hi 5^3©^©j^!ik:«*ia:SBe^*s^iaK*^Bi7f**. His 

30 £*T£ <h^fc, SSfflKBTV a c 1 ^SAA$n*S3«IWEE*^ifeBaKllIi& (A# 

t?» ±®mmmmB 1 <D-#©a#^p 1 t»otB^«p 2 towic^ a#¥ 
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3mmmv a c i ms^mMmmmB ut, mi ^-mafltasv dci 

^SaSSfflUKB 1 ©— 3Er0fflAiiP 1 h7>XT©l 5 a ^LT 
5 S I T^0/-Y'Jt>^^ :/©X-f y^Q 1 n^W^n, X-fy^Q 1 nfck 
fflftUR 1 1 ©PWMHiCJ; D t>/t7t5. J&fe, X-T y 1 n£W<PX 

^ASIIiJiffiR 1 OMSfcfiX-f S l«§tlTHSo £©X 
^y^SUt m«y-Y'Jt7^7©MOSFET, BJT (A-f^— 9^ 
10 h ^ >^x^) mo^mfcX^ v ^7?ab D » fM$PIUi& 1 1 a* 6©jE8Ht#fc«fc D 

^s^iamm 1 2 ^gBRsnxus. ^cdemm i 2 ^a«wj 
15 i n ©d 3 - h^<DW^ Txm&tLTmmT%fttb\z, mmm& 1 1 <dw? 

1 

ffflflf H!i& 1 1 RJU a c 1 3 >^>+f"C 6 ^ 

SnfcteJEEfc^OeifrU ffcl»«# £ bT^F b £> X-f y^Q 1 n(W- hfcjg 
20 ;t<TX«JESffl*U ^y^Qln^m 21 WtfcR 
-1 5V£0V£©/WX«#J&*5fc:D, -1 5 V©iffifcj;DX< y^Q 1 nifi 
:tXU 0V<Dnmz£r>X'iy^Ql ntfi'*yT2>o 

ummm 1 1 xti^m^ >^>^c 5 (Dimtmr v?t&, w?\>fr t>mm 

25 -f y5PQ 1 n £X-T y^>^#$ii:§o UTR 1 1 X-T y^Q 1 n £X-T 

h 5 >X T 6 Mil 5 d (#8fen4) X-fy^Q 
1 n ©— SBtri >^>*y-c 7 1 1 £fcgSttS*u 5 d <D 

30 ffiSB«, HD7©AV-HK:SB»atU ^-f^- HD707;-HK3> 

x>*C7<0«&«ROfWf|Ilill lWcfc^nT^S. ii^5di^ 
-f ^- HD 7 i:n>^>1tC 7 £«®S»f£tt» 1 3 &«j£U ^©MSttf^m 



WO 2004/036726 PCT/JP2003/013411 

15 

$m 1 3 mmm 5 dnmivitw£&&'t fd 7 r^h >^>itc 7 * 

-5 fclfe&^tlfcll 3 1 5 

ih^m 1 7 &&mvfcm*>mw*?z> B 

5 017 fccfc^T* Vaclll SaWtarv a c 1 ©2£«E«JBE*srU A* 

2£M«iCV a c 1 «tl&«M£^U R 1 Vfck ?§AiiiPI®iR 1 
fc»3rr5*JEE£5*U C5VH AWf3>T>1fC5CDtE^U C6V 

wwwk mwmv&i 1 ©sa^b^sx-r i n©y— b^m^n-aft-^ 

10 o 

^^©X-f^QlnH ^^iT^&D. X^yfSlH ^*7«I8T**. 

15 «»JP«irLR 1 fc^Tffi&PStl* (016 tf»<JD(S)) D 

- <DS&Ui «JBK&£aR 1 Lfcfcffifck ^-f t-FD5, «lR 2 ^ L 
T3>T>tC6Ki^.Stl§ (016>£©(D). d^T, n>^>1^C 6©^T?f 

20 £&§ e ii<Dn >^>itc 6 Ottawa &irvxw$®m 1 1 

Lfc^ofc^ (01 7«t i) t> cmnani «H?bj&>s-i sv© 

«»«#*X-ry^Qln©^-McfflA-r« (01 6*<E>(3)) 0 

25 f S ^^HI^B l^C CD«JEEfci Q > AOT?»3 >^>1j-C 5 te, 3fe« 
£tTT (01 6"tr©@), A*¥?ll3>a J >U-C5 0«JBE5^±#L/TVi^ A^3¥tfr 

«l t 2 fc&lvr, fHffll|§lB& 1 1 fcJU X< y ^>^f^TO$-g:Sc M 
8&fc, J»b^e>0V(D$iJ«f^X-r^5 1 Qln©^r~h{C£B^'r^ (016* 
30 <ZXD)„ Z&rctb, X-T y^Q 1 nHU ^>TO£&&£:g>, ^S3B«ElElBSB 1 ©— 
#<£>fcB:«P 1^6b7>XTCl 5 a £^bTX-f 7fQln 

tlT (01 6 4 1 ©©), h^>XT(Dl^#^5 aHlW-m^nS. Z.<D 
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t 2 5bfc %>nB&ffi£. U 5b-*Dl-*C4-*5b T«S??/»n£ 
£ U 38&Lfc«BEWU ^-f ^— HD 7 Rtf n >x>1tC 7 ^ttWW 1 1 

5 iztimznz mi 6* ©®) . n M^m^ 1 1 -tmfe %m$&t & z. t^x 

BfM t 3 iz^X, j&b^S- 1 5 VCDUfflm #&X-f y^Q 1 n©y 

- Hottfrr^o z\(DtzL*b, mm t 3 ^x-r 1 n^^-rso «j t 

3 CTIgfBUT:? h;VSL 1 ©-f ^ >X i» 3 >f>*C 1 ££&^|g 
10 %MZ\V. X-iy^-Qln<Dmmt±^-VX^, X-f y^Q 2 ©mEE^TI^lxT 

. &?t. rat 3^jffliiHigsi l^s^ii^^^^sitmAtsi, x-r 
^5"s i^t>UT (01 6#<zxd), ^xnmmmm^R i (Dmmmm^n^o 
z\ ore®, mxmmmmmn.R i <DM*k&m*& £ <h*tr^-g> 0 

15 mM t 3 te, 3£§f«MV a c 1 £:t>U^£# (H#£U t 0) frZcDBW^ 

(r=c5 -RD <Dm5mu-t<Dmmizmfe2ti% 0 sm* x^^Qm 

i#*itetfetfctt, X-f y 1 n y 2 Mil \Zm~?W, 1 © 

20 mm<Djm\zm^w.mmm^m(D7,-iy^QimsQ2(Dm^ mt>, a 7, as 
xz^tz-i 5 >tf^- h\z^tc.mwk.mmzmi¥~rz>» 

z\<d£? \z% 3 (Dmm(D&M\z&&feffi^mm:\z£.n\£, m 1 ©i^ss^is© 
mmmBtizthhiz, mmmv&i iu, ^mmmvac i^>^ntct^\z 

25 n>-x>ij-c 5&3tm-£nrc^ x-f i n$t>/t7$t§^ v^>?f 
mft&mik^&w, mM^>m\z^xy— ^u^->^< x'cDx-r y^mw 
\zmwi-v^f3:^t^^mm'hfs:<fsi^ 0 fer, y— ^u^>^-r:/(Wif#x-f 

30 ^somm^mm^mmx^ mi<Dmm<Dwm<Dmm.\z/-^vjr>M 
mm\zm.mvxh^ a 
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mzw, 4 o«oM«^>E^^^*^mHii-r^o & i msm 2 ©«©^ 

5 fim^Mft (ii), !P^A^7te©»^#^fc^:^Vi»&^«, X-T 7^Q1CD 

&#iiff9©>J-^~-i^f >^^)©-f >^^>x£^7c£i*§£<h;^3? £bV* 0 
fc7£U X-f y 5FQ 1 ift*>m\Z. ] JT? h)VL 3 \Z.m%- &n&X*;Hr-fci\ X 
10 -f y l /^xflf fctex^Ari >^>itc 3 £>n> x-f y l d^fc^- 

^-^A#< & D > i«Tt§, tot, A*te©3fcrttf®jW£V>»£fcBU 
A#*EE©KVv£K:*5W-*X-f y^Q 1 ©fc°-#«M#W:U A^©«Hgt># 

15 H4 ©naffi©M{©ia»t&s§Bte, h "7 >x© i ^#ntcm^jic^^n§ u 

ei 1 9 nm4om^(ojm\z^m&&mt^^mfm^mv^o mi 9 
20 fc^rs 4 ©«©«fc#&tt«mg!«^ 0 5 (c^-rm 1 <Dmm<Dmmizm 

^^M$n> u h;j/L 4 ©tefistax-r y 5pq i ©^tii^nx^s. h ^ 

25 >XT© 1 5 a ©W (#PP©M) tCttfflSft h7>^Tb®l &&flt 5 a 2 

(»nl) ©— % (•EP©» *Jga«StU iftb7>7Tb©1^5a 
2 ©MteU T^7 h;PL 4 0Ki:gi$nt^5 o IfdbT, bJTO U h 
;i/S L 1 f±U TP h)VL 4 ^^UT-^» 5 a tC^Jfcg8«£ft£. — & 
ii5a tX-T y 5^Q 1 ttU h;PL 4 &frbTi^JISg&&*&Uia«««V d 

30 c i \z&\\zwm-&nz>o 

Sfc, h 9 >X T© 2 5 b © W (•EP©&9) h7>XTb©2 
«5b2 (#gG&*n 2) ©-jg (#EP©#J) ^SM^n, Mi&h^>XTb© 
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2 xmm 5 b 2 (omm^ f d a 2 oyr j — p n, ^-r t-^D4 

2 ©7J V- H feS^-f ^--FD 1 y- H0n >^>+J- c 4 ©-^KlSaiSnT 
*li&h9>XTbfck X-f 7fQl^>^(C'J7^ h;PL4ic*^.6nfcx^;w 

» «t 5 {-«$n^m4 w^^^itt^msKow^a 1 9 , 
121 2 0 mm 2 1 fo^-r^-r s >tf^*- h £#Mb&assraT§o 0 2 0 urn 

02 1^4©«<DW^««^g©X<-/^Ql<D^->'^>NF 

02 0 ROT 2 1 X-f y^Q 1 <£>W»l©ftjEQ 1 v, X-T y 9-Q 
lteflm£*8KQl i, X-fs/^Q2 0MSBMO«JEEQ2v, M7^Q2» 

zmffiQ 2 i , ni^nu y# h;vs l 1 »c»&ns«ass l 1 i §5*?-. 

15 Hfc, Vdc W5a->L4^QHVdcl T*»7^n§o £©Pf 2fc 

h7>xT® 2 5bc u fg 1 (bmmomm t mmz, 5 b -* 

Dl^C4->5 b^m^fc«n^o £<Dfctt>, 020 {CpST J: 5 B#M t i~ t 2 
20 a^x^;^-mS*i: bTOnTI^I U T ^ h;i/S L 1 :£<fc^1i;fr#^iC I d c 

;i/L 4 \zmx en^x^;^-^ h ^ >x t b §^bx 2 x.mizSffiznZo 

ip-fe, L4^5a2^5a-^L4 TtH»5 2 ^MTkL ffili h 7 >X T 
b © 2 5 b 2 \zm&tfWI&-£nZ>fz#>, 5 b 2-*D 4 2->C 4-*5b->5b 

25 2 iim^«n^ 0 Z\(Dfc®. 02 0 fc^t^:?^ t 2~ t 3fc:fe^T, ^-f 
HD4 2 \ZWfaffWn%>> 
il i X-f y 1 ^7l^O h 7 >7TO 1 5 a©*JE^Vl lib, 

«Slhy>XTbCDl^#^5 a2©«JESV2 1 tU U7£ h;VL4<£>«fl=£ 
V12tt§t, ^ (1) ^Sl-T^o 
30 VI 1+V1 2=V2 1 • • • (1) 

h7>XT»h7>XTbt«Maitti^ 5£ (1) 

&©5£ (2) fimm-gnzo 
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aV2 1-aVl l = aVl 2 • • • (2) 

fd 4 2 -etmztixu y^yy-c 4 \z$mi£n%> 0 
15 H2 2?sii4 (Dmmommom 1 ^s^^M^^.ie«ms*oi¥iffl^: uri&K 

J5feS-e$ 5o S2 2 fc^-rfg 1 3QBIUfi^T?tt, h7>XTC 1 5 a (#f& 

nl) t2^tt5b (itn2) t3^«l5c (Mn3, HS!&l^>XTb 
© 2 ^#$1 5 b 2 IzMJfo) t«StlTViS 0 1 5 a <h 2 &#i§S 5btK 

mffi«in$n> i &#is 5at3 xmm 5 c t wamie^iasnws. 

20 h^>XT©2ifc#i^5b£i;fcMi5 at«^$t, 

<d V —f~-J-< >W &&mi 9 (DVT? h;VL4 t~t&Z-£\Z<kt) 2 y £M^<DX. 

25 2 2fc^Lfeh^>XTfcl^a-T§^i:*n?^-5o illh7>XTb§h7>XT 

Sfc, ^HJSMT^ *7Jtt,mM I d c 1 79 h;i/L 2 t^-f FD 6 
©E^JHri6& (^2iS^JIlIS§) Tlfj&bfc ! &<DT&&o ZI©*:fcfl5&&8U dcl©l 
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m 2 3 iz&rrm 2 &ss$mmz* m 2 2 tcs-mssw©*!^^ lt, 
imi^i dc 1 ©»j£cD#a*sfcs. ^iwras, mtim&mi dc 

1 7 >XT© 1 5 a \Z3&M\z8m2ntt U T# h;PL 3 Tfl&fcLfc'bcD 

7?a&^o I d c 1 ©KrfERtfa^fciSI 1 (DMIi^^fM 

02 2 fcjg**r*:fc#*&« I d c 1 U h;i-L 2 i^-f^- HD 6 

023 \z^rrmij^mm idciwjy^ h;h> 3 ££»^birct> «t 
Tfrs. ^mwr? h;i/s Life, si 2 5 fcjs*r«fc53'aJS«i«H4©^g £ 3fe 

3 7£ H *7 >7s izm d £ «fc * H 9 >X T <Dffim<>&9 & >x Tf^i-r-s c 

tit. *mmz* z.^ y^>ymffltc&®%m$&L£v. pwmmp 

15 -e#3 0 

S&5©§HM©^ti 

20 gB&, b7>7T<D2m&lZ2$mm5bi24&mm5 dt&Wt% 2ffi*tb 

fips> *««fc^^>ii:«m^e«s 2 3 iz^rrmmmmm.(Dmmz, s 

Sfc, h^>XT©nT^#IU$n/c4^#^5di, ^t-HD5 5, 
25 >1fC2, ^RL2S^tTV^§. 4^#|§5 dte2##|§5 b <h|ig*Bfc#lII£ 

tLW*. 4J*a*»5 d©— Wi&'t*— HD 5 5 ©7/ — FKSBfcSn* 

— HD 5 5 (DjjV- H £ 4^#^ 5 d ©ffi$&£»n >5=>U-C 2 tiRStlT^5. 
HD 5 5 i3>T>i^C 2 t«¥fH!^§«t§o £©3 >x>1f 

C 2 rf- HD 5 5 ©JB9Mte€¥»UTlt«ffl**ft#RL 2 fctH^-TS. 
30 1 5 a £ 4##|g 5 d i:l«^$nt^§. MZM, 

vmr^t^m^^t-r^ z\ 2 xmm 5 b 1 42mm 5 d tnmmtt 
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mmm& 1 o x-f ^^q i tx-r y 2 t^mz^r>x^ymmu * 

X©#>i|g£^< U X-f y^Q 2 fcfflflD$ns/^X©^->*B*JK< t"««fc5 

21 ©J: 5 fcj£ 5 <DieScD^M^^§a«m^«fc ^nti. 2 5 b ft £> © 
HD1 £3>5r>1tC 4 iTl^¥f LTlSl^Sftf R L 1 
4##l§5 d)J^0iJ£^-ft-FD 5 5 ^3>^>1tC 2 £ 
10 T»flTlM*^AfR L 2 

1 « 5 a i 2« 5 b i«#$tlTV^©T, l&M<DV~-*r 

15 JHBi3WS<«:D, ftffl£SWHfe&*&< BP'S, 2&M©:?nXl^i.l>-- 5/ 

mmmx%> s. 025 t^r h 9 >x mmvi<DftM&^i-?z> 3730 

20 373 0 tc«0a» 31a, 31tK 31c %mjfcT £ cfc 5 fcfflafcOfi^lRjCTff 
£*7B?©»3 2 a, 3 2 b«§nTl/^. 373 0©37g&3 0 afc^ 1 
5ai3 5 c £j&*i^bT#HI£ft W£ 0 untCj; 0 > 1 Sfcfttf 3 

3*^M6iwtc:t)*r»^ u # tmtz.^ £©u >^ * & 

U h;VL 3 CD^tlTV^c £fc, »3 1 b ^Itt§37 3 0 fcteA'X 
25 373 0c^ty^3 1 tl, » 3 1 c &ffifet%>9m 3 7 fcte 2 #M 

isb *m@snw5. 4 ym^i 5dU2 ymwi 5 b tesag&LT^nisn 

W&o fiP"6> /U373 0c£iD, l«5ai:2^tS5b (4&#il£5 

©*^& u —a? — >?-r ^>x§U7^h;n4 ©f^t u w 5 0 

30 Sfc, ^ayitlO 1 &#3i 5at2 5 b t ©Wfc> TO 3 0 b# 2 

W^StlTV^. ^©IHI^3 OblCiD, 3 T© W©— ^©®f@^^ffi 
©mShfcOfc^K&D, ^©^©^t&ftrTS©^ 37»^«Tf5. £ 
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oDffia&T £ 1 xmm 5a^ mma ux# wi/sl i <t bttfflts c ^^t^ & . 

b;VL 4 ©X^;l/^-£ 2 ^CffiSfcHHI*r SWffil h7>XTbt 73 Oil 

^fcf 6 ©il©^IIC^§t«tgf 51itl> 0 1212 6J*fg6<D!US©JB 

15 ©m 2 ^mmm izm^n.m^mmmz-M vx, K7>xt©2 ^mihj&§©«;^ 

h 7 >XTCD 2 ^#JtHl^O«(D^^mBJ-r§o 1 5 a t 2 5 

h7>XT©2 5 b <D—m (rnmow) «u 3>f>-y-c4 ©— 

20 $ft, h^>XT©2&#il5b©ffiM:, FET^S&SX'fy? (i3^y 
3=0 Q 3 ^LT3>T>itC 4 ©MiCg^^nXV^o b7>XT©3*tH 
5 c CO — (#8J0flD te> FET*&^§^7? 4X^7?) Q4*^t 
>T>1i-C 4 ©f«^I$tlTV^» b7>XT©3^5c©«ib 
7>XT©2«5 b0«i:gi$nit^, 

25 h 7 >XT© 3 ^tS 5 c ©-««, X< 3 ©'f- h 

h7>XT©3^ti5 cCD««, X<y5 1 Q4©^ht^tlTW. X 
-f ^^Q 3 \zU^-i^r- FD6 1 ^Wfltefgll^n, X-f y 5PQ 4 fcte^-rsh- H 

d 6 2&muzmmznx^z> 0 ^n^com^^z^nmmmm^m^x^. 

30 2 ^C#^ 5b^3 "Amm 5 c «® ^nfcttffi (^->X^70JP$n^:/\VI/X« 

^fc, \zmm^ntdm 6 ©^©«K:«s^mi«©iiW£0 2 
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1 v teX-f y 1 <Di« ( F W >- y— X) IWtJEE, Q 1 i teX-f v 1 

i(E*lS«ai ( H W >*M) s Q 2 v teX-f v 2 <DMM«E> Q 2 i teX-f y 

2 \zmn&nm. q 3 i &x-r v 3 tc^n^m*^ q 4 i tex-r y 4 

5 fc«EftS*2& S L 1 i «W^3U 7# hJPSLl fc««ns«SlE, VTt* h ^>X 
TO) 2 5 b ©M$&*EE£3Sl/TV>5. 

s-r* fflMT 1 «t 8 %>raix 020 ©p#m! t o~mm 1 1 , 0 2 0 <om& t 
x-r ^ g^Q 2 tm^«n, x-r 1 mm^mn&^o not^ 
t> . 3 xmm 5 c fc^mm ( 3 ymm 5 c 0iBKDW-T*«i^+) im§?r 

3®^— bte^«ffiW31in$nT^7*ra. ^Lt, 5 c^5b-*c4-*Q4— 
5cT•m*t«n, ^#fRLfc:w*«BE*^^-rs. 

15 MZ. mmT 2 ft SWT 4 (@2 0 ©H#|?J t 1 £*foSD X-f y 5=-Q 2 # 

^->TO^e>^xTOfc» ^ x-f v^q 1 ^xOT^e»^->TO^t>?> 0 

E (Dlttib* RTftpftl U T ^ MP S L 1 ©fflftK >^ ^ >X t U T ^ b)l~L 3 ®-f > 
^^>Xt3>r>*C 1 tfcckD^^^To £©=WK:J:DX-r yfQl 
©«EE)0*T»U ^ y^Q2(Dmmfi±Wt^> WT2). ZrVT, X-fy^Q 

20 1 ©«JBE^if DSffifi^T? WIT 3) X'f y^Q 1 <£:*>U X-f^Ql©« 
i)0«n§ «T4). 

JfflWT 5 (02 0 (Dmm t 1~B#M t 2 fcfcfjS) X-f y^Q 1 

T% X-f y?-Q2-m^-7~e%>Z> 0 Z\<D£%s M.MMMVd c l^S h9>XT<D 1 
y A^B 5 a ^^bTX^ yfQl tiI«T, 1 5 a fcx^;i/^— ( 1 

25 «5 a©tHJOl^+TWI^-) ^0X^-fciD2 
5b03 5cC ( 2 5 b mS 3 5 c <D9QHDm 

ifi+i*mm&-) im&.?z>. zorc®, x-r y^-o. 3 h ^^ie^je^w 
jjp^nT^u x-r y^Q 4 ©y— h t f*ft*jBDWJn $ trorxr s - bx, 

5 b^C4-*Q3-»5 b £mmmftX,MffiRL\zmMMtJfim%£;-£ft%o3itz. 
30 X-f y^Q 1 §t>3t&ifl, "TOfnU h;VS L 1 fcfe*^S L 1 i tmtl 
T> "ejfiifn U T Y-jVS L 1 ©-f >^ ^ fcix^Jl^— 

fflffST 6 (02 0 ©&££!j t 2 \ZWB) Ttt, X-f^^Ql^ ^>^^ 
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5 q i hTc.mz^-> vxy-i ^-—fd4 \zmmmtis »sma u h;vs l 

l ©i^i^-r^ij h;pL 3 ©x*;Hr-fik FD 4 S^utt:^ 

z.(D&.o\z, f&Q<Dmm<Dmn\z&&mmmmm\z&n\z, m4<Dmm(Dmm 
io ©wien§^t%fc, h7>xT0 2^m®mzmfflwm&m^x^z>(D 
x. h7>xomji®Mfimm®x%>z>r£®, mnmtm^vtf-hizmMmzw 
z.£\z&y m^mmmm^it, mmzmm^nrc^^- wzmmm 
rcrm^<mmx^^o zodt^, sv, 3. 3v<D£?tzumtimBEmiz®m 

15 

mzm7 (DnMoMMizm&mmmmm&mm'f&o mi (Dmmomnizmz 
mmmmmte, m4<DmM<Dwmz&%wmmmm<Dmm^r&t.mz, m 
3 (Dmmmmtmm\zx^ v^q i \z;--?v$->?^7°<dx-i 
20 ^mmm^r>mz, xtsw-mn>^>^(D^xmm.%mm-%mmxwx^ 

^■<dwm yxmmizmm u wMJrymvmm &mm- z>mt&*m\i vtc z\t* 

H2 8\-m7<Dmm(Djm\z^umm.mmm^m'rm^m^.mx^ a 02 s 
25 \z^rrmmmmm^ a 2 2 \z^m 4 ©^sfc©j&s&K:#s 1 
^M.mffi.m<DM$t^'rz> tmz, mi 5 cn^-rni 3 ©^w^M^^mM 

Vac l^e.A*$tl§^«iBE^^^[lISS(A^^liI^) B 1 TlslbT, 

30 iiK^R i i^e»^§ii:^JiHi^^$nTi^ 0 ^swmkv a c i xac 
£&flgftiattB i«> 022 ^^-ra^«Mv dci wjis-r*. 
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S I T^y--?Ut>M7°0X-f7^Q 1 n^mm^ti, X-fy^Q 1 nte. 

£7c, %X^USR 1 ©M*:ttX-r y f S 1 ^^tiTir^. £©x 
5 -fy^SlH |fJ^ti/-7»Jt7^7'©MOSFET, BJT (/H#-7i 
-&b^>>?X30 ^©^S^X-Y^TfeD* 1HW!alB& 1 1 frt><DM$&S J %\z& K> 

tfrBtezmmmMMi 2«nw5. £©jg»«iwi 2«> ^ammj 

10 1 ©PW£fS£TS«JE&m DtBU 3 >^r >U-C 6 <DM^*E^X-T V 

1 n ©y- h^CDjg/Vf 771JEt bTffifflTSfcfefc, ffittiafe 1 1 ©SS^ 

i t^ye-rs. 

fflfflmm 1 1 fcJu 33ft*iKV a c 1 ^>hrcL^\Z, 3 >7^>+f-C 6 tf> 
15 $nfe*Kfccfc DjgSbU «fl¥M#£bT»?b7&>5X-f y5=-Q 1 n©y- M3£ 
WTXteJBESffiTJU ^^Qln£t7^5. £©1&Ht?fit#Kk 09*.fcf, 
-1 5Vi0VtO/^«^6»D, -1 5V0iE^D7-fyfQln^ 

Mfflmm 1 1 teu ATjTOh y^fy^ro 5 ©^t^Ttm ^?b^ SftW 

20 m^tLXOVt-l 5Vt©^VXfi^M y^Ql n©$*- MOfrfcU X 
U X-1* y^S 1 

h i7 >X T (Ct£Vt & nrcMiS ^ 5 d (ttn4) ©— SHti, X-fy^Q 
25 1 n©— Sin >^>-^C 7 ©--JBtSflfllllHfc 1 1 fcfcgSKStu 4jg$ri&t£ 5 d © 

yty-y-c 7 (D^mmsmmmm 1 1 ©^?c M^nx^s. ms&#^ 5dt^ 

-f 3— 7 i:3>f>tC 7 tttM1ffliftmm& 1 3 §*j£U ^©ffl^ftf^m 
ill 3fck illi85 dmUfctffi^t-PD 7^3>f>i^C 7 

30 ^L/T«»im»i ifc«ie*rs. 

e:©«fc 5 \zmmznrcm 7 (Dmrn^mmizm^mmmmmmom^m 2 8 
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fccfe, 02 9 iZ^X, Vacltt, 3mMMV a c 1 Xti 

mmitt. zmmmv a c 1 «n£«^£^u r i viz, ^Amwtmm&tfiR 1 

fc3g£T£*JE£^U C5VI1 A#¥ffi-3>^>tf-C 5©«jE£^U C 6 V 
5 MfPHJIg 1 1 ©#?b#>fcX< y^Q 1 n<Z>y- h^fcHft£*l&«-*§£ 

10 £©/c©, ±mmmm$&Biftt><Dnmz, x^m^yfy-^cs^vxmx 
mmum&fiR 1 \z±x®\aa-znz> <M2s *©(D) 0 
zKD^xnmmmmR 1 \zm*kvt£.mm%, y^-t— fd 5 , &lr 2 &rv 

15 rc®, rt >^>1^-C 6 ©MJEteu EI 2 9 (d^-r J: -5 fc, A«EE OSSm 

£ft£o £©n >^>1fC 6 ©H«ffi#W? a ^^-LTWHIi^ 1 1 fc-P^n&e 
^ VX, 3>r>fC6 ©*Efl«, X-f y 1 n ©7. V v H«JET H 

Lfc&ofcPf^ (02 dommt l) Tf, fi«i!il 1«U ^b^£>- 15 V© 
Hffi -^X-f 7fQln ©y- b fcttJ^J-r^ (02 8 *©<D) . £©£:©> X-Y y 
20 fQlnfi, :tXTO£&& 0 

^»SE«EleIKBl^&©«Efc«fct). AA¥f 3>r>1i-C5fl %n 
IStLX <M2 8f»©<S>K ATW^n >^>^C 5 ©ftJEE#Ui|f bTV^, A*¥t 
3>r>^C5 ©3Stt#^gT-r& . 

25 ©JC, b^S 0 V©Wf ^§X-f 7f Q 1 n MCjilAtS (02 8<£ 
©(D)c £©£:©> ^-fy^Qlnft ^>TOi?5:§^c©^ £$E^»§B1©— 
;#©£H?j3§P 1 ^ £ h ^ >XT© 1 VmWi 5 a £?>bTX^ ^?Qln \zmmm 
tLX (m 2 8 ^ ©©) . h7>XT®l 5 a tl^i^-^ S £ © 
2&iMft5bfcfc*ffitf*3S3:U 5 b^D 1-*C4^5 

30 ©, A«fRLfc*2j3&tft*&£ns. 

h7>xT©i^ii5 a £.wm§&vx^%>ffi®mu5 d\z%mm*$& 
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#£©T, X-T ^5PQ 1 n©X-f >y?>^i#S«tTffa £<h/^#& 0 

Bt^J t 3 K:43^T> iQ^bfrB- 1 5 VOiW^^X-f y^Q 1 n Of 

5 IB© U ~Jr— ^ &nfcX^;P^— «fc 0, 5 c-^D42^C4^ 

fBUT* b;VSL l©-f >^^>Xi:«Sffl3>f>D-C 1 lC«kS#»fc»Z:U 
X-f 7?Qln ©«ffiteLLJ*U X-f y 2 ©«ffifcTFP£ < . 

« 1 3 fcwtni^ 1 1 #&jg*&ra#£x-f y^s i x< 

10 y^S 1 )^t>UT (11 2 8 *©<§))> ^AWlfMMftR 1 ©WSS**S»$nSo 

c©fe65, rnxmrnmrnmuR 1 ©»^^mts h tt>*v%z> 0 

Jfrte, BSfcltsKJu 39R«|gVac lSr^*>U/tt# (^JtO) /^£>©MiiR# 
MtLT^ti, mfcJA^itn >^>itC 5 t^A««JKSf£^LR 1 <h©B# 
J^Sfc (r = C5 • Rl) ©*95«6Ui©I^Mte»!3t$ns. X-fyfQln 
15 ftt>/t7t<t5X< y^>2?S&fls£»?>3g*r. X-f y 1 n^X-T y 5=->^ 
ttf|£*llttL&«lctt. X-f y 1 nRtfX-f y 2 02 2 tCS?1g4 © 

^©^^§a«mg«©x-ry^Qi TO2©w, gps, i2o, m 

£© <fc -5 fcJI 7 ©*Sfi©M(c^§It«m^«^ ±nfc£, IS 4 ©^m©m© 

v a c i &*>znr££%\zm\MffimmmiR 1 icssa- LfcrnaacJ: ox-f 

Q 1 n S^X A^TOn >^>1^C 5 HfteM-£tufc&, X-f 7fQln 

ra^n*. tot, y-^v*>?^7<D*mfcx^y^mim*smttsLr), 

m 7 ©hm©m©^st^ ^4 ©nm©M©s*fc/-TU ^->nii?s^3i 
jpbfeM^rab^ /-^u^>m^, m.f& ^5©«©»©ge> 

IS 6 ©«©»©g*fc7iiPbT%^Vi 0 
30 *ig^ffl^J:D«JE©3t^±«9, ST^Dfe^i&D, i£/-fX\ 

mmmmzmmrz z. i^#s 0 

h7>^©n7©I0W$«l/, h^>X©2«lEl{^©5p?»3> 
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5 

i3o^i8 <Dmm<Di%mizm%mnmmw<D\BimMf&mT°&%o m 3 o \z^ 
?n 8 <DmmBMimzmm.$mmm~e\z, m 5 tz^rm i o^mmommm 

^mizMVX, y^f^r- FD 1 t3>r>D-C 4 iCDW^^U T^7 F;V (Jg4 U T 

5 b <Dmmzfe¥<i fd 8 2 ^it^nws £ £^m&&o f ^ >x 

15 iM»BH;i:fcti&) teggsfesn* ^-f hd 1 1 u 7^7 h;n 1 ©-stoil 
&t 2#mm5 h(D^mt:u^^r- fd 8 2 &mm(Dm2wmm^\zttm') iz 

U b)VL 1 ©Wt 2 5 b ©ffis^ten >7=>+l-C 4 (^HJCDTOtSI 

i^fcM^) te«£tiw§ 0 ^03 >^>*y-c 4 «»; y ^ h;^L 1 omE^m 

msm 3 2 &m&vte.&t>mmt%><, mzinms <Dmm<Dmmz&&mMmmi 
wtD&mz&n^m^o*?^ $ >^v- gi 3 2 nx-r 1 (D^- 

3= >if^— v nstwenm, 1 ommmMom 9 &£z$m 1 0 <hiw$n?&§o 

03 1 RUM 3 2 T«> y 1 ©MOT©«JEQ lv, M y^Q 

§«?iq 2 i , mtimm. 1 <a c 1 Mtx^m^ idcii, wMnu hjvs 

30 LI «tl§«^S L 1 i £^UW£c 

^•r. wj 1 1 mm 1 1 1 ~ 1 1 2 \zmm) iz&^t, x-r v^o. 1 

Vdc 1^5a-»Ql-*VdclttI»^ £®B#2fc F 



WO 2004/036726 PCT/JP2003/013411 

29 

7>XT©2Mi5 biCfeMJE^fg^U 5 b-*D 1-»L l^C4->5 bT«§ 

Wis Li i «nr, Rl^fp u T * s L l <zk >^ ^ }cx^;^-^x. & 

5 Z.<Dmffi.S LI i WU HI 0 \Z^Ct^ \Z. mm t l «I a OfeflS) > E$$J t 

lb-vmMmb (Mm), mmt 13-vmmm.c etfnx wit 2T*iitd ge 

fit) ^«bTVK. mQ^TB-HiJ—Zf^ViX Mm*. Ba^Bb^B 
c-^Bd^ftllt^. 0 9 fc^TB a~B g tl 1 0 a~g i 

10 ^iC, Bf^iJ t 2 fc&^T, X-T yrFQ 1 &#y^Z>£, Wt&frlU h;ps L 

T> X-f >y f Q 1 OtEQ 1 v^tf fc±#t§„ L1^C4^D8 2-^L 

pI^P U T# h^S L 1 OX^;^-©^ffl^ J; D , HD 4 U ^' 

liSLl i te, »J t 2^S»^M t 2 0 fc&^T, *Md (IHI) -fr^m 
20 Me (ifn) \zmt~?& 0 H9fc^TB-H#-:/JtTte:, S£M, Bd^Be 

i odx^;^— >^>-y-c 3 £#t^$:ru n >^>itc 3 tfjm-gtn:^ 

<c fiP%, XVT>tC3dt t^ftMi dc i^e.ox^;v^-^pj«rU 
JVSL1 ©X^;i/^-©S5:tB«i:*^«^M I d c 1 ftZO^^-OMmtfim 

^ic, B#&1 t 2 0~B##J t 3 \Z&\s>T. n>^>-y-C 3 6> tlfcX^Wr— 

fik C3->Q2^SL l-^C3fcr^tlT, rTMOU L 1 (D^^U-fe^ 

30 htz>o nsmnv h;ws l i izm.mzmm^nrcL h?>xT%mmizmm^ 

^OM-Bi, mm t 2 o-»J t 3 r&^Tte, n>^>-y-c 3 fc*M£>nfcx^ 
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n&—tm*&av h)vs l i iciisn^o^ pSffinv?& h)vs l i 
n«sLi i rau iio^ti^icftit^. am, tisn iwu p# 

£!lt 2 0~P^]t 2 afc^^Ttt, *%4ie (ifn) )&>5*«Mtf (M) fc&fc 
5 33, Bf M t 2 #>£>R#£!] t 2 0 tc*5**5®StS tMM t 2 0 t 2 a fc&ttS® 

s«Mg «^-rso ©g^-rB-H^-^'i-r^ b f-> 
wz-znrcmiimiem idci (Dx^i^-fc^irso 

LliU U-fey d c l^S«£n&x^;^-#fcW< 

is &s©-e, mmtm 3 mm^mvx, mmmm (Bf-Bg) k^u «sl 
i i /^jtbfccu Ptti t 3 mm 1 1 t>iRia) -em*£fcz>o tos luk, x-r 
^5pq 2 (D^>»3[?g(Dirr WM^tT^ pj^fpu h;i/S l i ©saw 

Z\(Dmm t 3 X-f y^Q 2 <£>«^Q 2 i 5. ZKDPfMfc, 

20 X-f y^Q2^y$«^t^cfcf9, n>^>1tC 10DM^#llt^D, ^Bf 

in 3 3\tms<Dmm<Dmm\z^n&^mn^mmf^wimmmm'^^o m 3 

3 fc^-rm 1 «fiT«> S^ft^ I d c 1 £ U h)VL 2 i^-T t-FD6 

3 >^>1tC 3 Hftl&LT, 3>^>itC 3 $3»T*. Ifcfc, Ht 3 3 fC^TM^ 
30 fgl^5H»J 

Hi?* si 3 4 iz^rrm i soessfiwm* i d c i^h7>xT© 
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^mmmz^mt, x-r i ^>vfcmz^ mm^j hjvh 3 %m 

£<£>X^;j/^— teu L3^5a (SL1) -*D 3^L 3lr4S[m$n, X^;P 
5 h7>XT©2 &mm 5b^ LTftfR L th^Z. 

3 >x>+J-C 3 ^3t5*-T§o H 3 4 f£^Tm##ll$M IdcHt SAW 

m2mmmm 

m 3 5 \m 8 ©^©bm^^^is^m^bob 2 ^M«M^^-r®i^«^ 
10 s-r a §0 135 ^Tfg 2 mmmmx^ mss iz^-trntimmm idcit 

£3 U h;VL 2 t^Vpf- FD6i, 034 {Zmtmtsm^U Idcl^ 
20 ^90lUS©J^Jg 

sjn^c-r s c ^ «fc o > -(gm*«jE0#coswcDf*^&«bT^^br ^> £ t 
«tt^= m3 §\^$<D^<mm\z%&wffi^mmu&7frf mm$m-z 

25 

0 3 6 »IMgf(t 0 3 4 {C^TII 8 C0»C0MiC#^It«mS 
«coH 1 ^H^M^LTs h ^ >xtco 2 ^iJtU^co^^^^co^ir^O 

30 h7>XT©2 5 b <D¥m\Ztt.¥ E ^^^X-Y 7?Q3tFET^5 
&<5X--fy5PQ4 i^Tt^liC^^nTV^o h7>^T©2^tt5 b0-^(f 
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X'f y^Q 4 ©£*- b\zmnznT^&o X< y^Q 3 fcti^-f FD 1 ifltm 
izmmZtl, X-f 4 fc«^-f FD 8 2 tffiMte&gtZtlT^&o £*l<b 

X-< y^-Q 4 ©WSBfclfcfcU 7# h;WL 1 >^y^C 4 tWJfcii 

5 stu ¥*iaj»**j36bTv^. c©s^¥#i§ii&wu h^>xT©2##iS5b 
mrnmrn 1 o tau x-r ^/^q i tx-r y 2 t^^fc^/^xfwfpu a 

f RL ©lH^tE^»lEK±tfeo fcif !C> X-f y^PQ 1 fcWJtn^na/^ 
10 X©:*->fi§9K U X-f y^Q 2 CTiP^nSAVPX©:^ f S £5 

uaarrs. Tfc-t>%. MMRLomxmmsgmwz&sJitte^fet&iz, x-o 

1 ©/ WX ©3" >"I6£$K tSCtT?, m^mffi^— \ZMWT2> £5lZ 

2: © «t -5 n/cm 9 omm<Dm&\zffi&miim$mw(Dn4¥%: m 3 
15 7 fc^r^-Y $ >tr^*r— b&m&vmfrzfflm-%><, ?m 037 fo&iAT, q 

lvax^y^QlCDMS (FW>-V-X) ra*BE, Ql iSXY-^Qlfc 
»&ns*«E ( H W >«^) ,Q2v^^Q2 ©MMSBE. Q 2 i fcfcx-f v 

2 tC^nsm»SS> Q 3 i teX-T y^Q 3 IzntlZMM, Q 4 i ttX-f y^Q 4 
fc:«£ftS*8fc SL1 i«Rlj®ftlUT^h;PSLlfcaEnSfKt, VTtef^>X 

20 T©2 5 b ©MStff^LTl^. 

sr*\ aaraT i (H3i (Dmn t o~tm ti, i3i ©n$*i t 2~b#m 1 3 \z 

T?WU X-fy^Ql^T, X-f y3 t Q2j6fcfr>-C*S. Z\<Dft®, X-f 

©r«5alI}MA (1^#^5 a<D«R]©M^--r«#JJ^+) #tfg£ 
25 U £ © SMiS** id «fc t> 2 5 b \Z <bMJ£ ( 2 5 b ©#fl]©#J;^- Tfffi 

#MB}&t+) £©£:£>> X<y5=-Q4©^*-hk:ttiE«ffi^93JP$nT 

^->U X-T y^Q 3 hfc«A«JBE5WJ0^nT^-7f -5. ^UT, 

C 4-^Q 4->L 1 i«»^nT, «R LiZVTP wpl i ©x*;^-^^ 

30 mz, mmr 2 & BmmT 4 ®3i <Dmm t 1 \zftmy 7?^ x-r y 2 

^>M^£>^X^Km>D, X-T vJ-Q. 1 ^XW^S^->««t>§ 0 
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0*JE&rFPfcU X-f y^Q2 0«Ki?±#t§ (S3PflT2)o ^bT, X-T^^Q 
lCD«ffi^i?n#;VhjS^T? »1T3) MyfQl§t>U ^y^Ql® 
H^«n§ «T4). 

5 «T5 m3 lommt l^mnt 2\zMm) -ra* x-t^qi^ 

^-fy^Q2WP*5. SSItlVdcl^h7>XT0 
1 5 a ^bTX-f y 1 £*^WlT, 1 5 a fcX*;i^- ( 1 

}kmWL5 a©#PP(D»*+T«#J^-) uOX^P^-CiO 2 

2fc$Ng 5bfc fe*EE ( 2 &#|§ 5 b <Dmw<DWifi+-cmm&-) E 

10 ©fc^, X-f y^Q3©^— MC«iE«£E3WJPSnT^->U X<7?Q4©^ 
— b»Ct^«flDWJP$nT^*r*. *LT, 5b^Ll^C4^Q3^5bi 

fcPtfc, RJt^mU F^S L 1 IZhMWiS L 1 i imtlX. vSffiaV79 hJlS 

15 siPAT 6 (03 1 omm t 2 -era, x-r y^Q 1 

U E CD^Sfc «fc D X-f y 1 <D«JBE**j&#fc:±#-rs. 

mz, mmr 7 m 3 1 ©isai 1 2 fc^jso -m, y-ur- fd 4 x-r 
20 q 1 vrc.mz^r>hx^^- fd 4 clam ^ruin u f;i/s l 

1 ©x*;w=— Rtfy r # F;i/L 3 ^ 3r- fd 4 ^fruxxt 

2 0, X-f y 2 teifn«JBEX-r y^tfSLZ, 

nf*R^yS:<Sare€*. EODfcfc, 5 V, 3. 3V<0«J;3fcffilii:&«EEI$fcd»li 

30 
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1 . izmm^n, h ? >x © i t/m ix-(y^t timm \z 
mm^nrcm i mmmmt, 

5 mm b^>x<D i^#^fc»j«^^n^pi^iu 

io snfcg&K¥»iere&£, 

MfHH i x-r y^ttfmm2x^c ^t^^mz^-yx^-y^^mmmmt 

2. tuiajg i x-y v^ifi3r>mzm-t>?tm%-, mmmix-i y^^-ymizm 
wib^ i mmmmmmm i x-r y ^s&fcti&ffi i ^mm^-rnrnzm^nzm 

20 t*r « w^js 1 fB«©m»^«c 

25 4. wtBit^^M^ tafBa^mn©— mtmmmix^y^msmmm2x^ 
2 eto^ %mkt-t zm^m 2 mm<DW.$mwmWo 

5 . mmmtimmmn, msmmmmttm h^yxvi t omzmM izm 
30 m^nr^m 2 u h;i^ 5 uz> z\ t %mm£Tz>m?km 2 f3m<z>s«mg*o 

6. mmW,2 UT^ h;H^ luiBh^>X©U-^r-^-r>^^^e>^§^i^ 
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7. mmh7>x<D2ymmt. mtih^yxounzmm^nK-DK^z^mL 
5 MiB^^m^^^-r s mtm^mm^mnrc z. t ^mwtrr^mim 4 

10 

10. MfBitMM^ sa««agt, c\<D&mnmizm£%nT&mm&&mm-t 

15 5A>bS8ara$£}fa5&tK 

mm-&mAmmmmm£fimmzmm-£tirzm&mm%mu 
mmm 1 x-r y 5H3> iWEA*«aiKiir»o— #©ffl#$sgidHris h 9 >x© 1 
20 LTSsttstifcy — t u ^->^-r y©x-r y 3^ d , 

WfBWHn^^, WIB^«W^->$nfei:^{CHe8B^AmWJlS^t{c^ 
Ufc«JEfc«fc DIWBS 1 X-f y ^fc^S*, SWEAW»n >*rZsViftm&tl 
tfrfBfg 1 X-f y?St>/t7St5^'f y?->tmfc%:Mi&-& J &Z> Z\ £ 

^WLt-r^m^m 2 fB«©ii:«ms@o 

25 

11. tfrta h 5 >X $ & ft h 9 >x o*ti6««Mcs^fe*r § tt 
jES«nEMWiaKKiffii^s««s&fHKras^rr s z. t &fflkt-r&m%R 1 0 

30 1 2. M^AmM0j®Mf-M^j izmm-znfrmm&z -r y s kiwu 



WO 2004/036726 



36 



PCT/JP2003/013411 



1 3 . twBfg i m^mmummm i x-r y^tm 3 u hjv^vxmm i # 
mih b?>x \zwmzn, ffmm 3 u h;w;r^i$n;fcx^;i/^-£fwa h 

14. tfrtBm2«^ms^^ mmb^>^zm.n\zmm^n, mmmix^^^ 
^>mzw~mm 3 u h;Mc#^£nfcx^;i/^-£MfBs i x-r y^^ut 

io \z2&m\zmffi'2&2>%i&bh^>x*m-tz>z\ti 

is. mmmi^y^^>m\zmti^m^ mmmi x-r^ ^^-ym\zmm 
mtiZmmx-mn ^ymzmffiTzmti^M&z *> \zmv, 
15 wmn i j«©{i§&i!ufsfji i x-r y^rcimm i ^mm^-rn^z&nzm 

mmmmmmwmm 2 x-r ? *<nmmmx\sim\£mu& 2 x-y y^**? 

-£^%z\t 

20 

i6. mmmsvr^hML tmb^>x<Dny\zm^^^xmm^nrz:wm 

25 

is. twB«*«*&jK«, wmm.mmm(D~mtmmm 1 x-r y ^arme^ 2 x 
is 2 lraim** & j: %<mk£T zm&m. 1 5 tBm©a:»Mgft, 
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1 9 . wmmtimsmn, twa h ^ >x© i ^kmrnizmm izmm^tir^m 2 u y ^ 

b)Wf* 21 £ 1 5 IEt©IMigI. 

2 0 . tuf3fg 2 U 7Z h JWi, tuta b 9 >X<Z> U >^ 5 feS 21 1 

5 t-r -5 s&fcg 1 9 fsm<Dia«msi*o 

2 1. m^b^>^<DnyizmBb^>^(Di^mmt:m^^xmm^nrcii 

io Mo 

22. teta h ? >x <d n r <Dm<D-~mzwmm<D'P73i^ffifr&mtffr z t 
tT%m$m 1 3 tam<DM^mg*o 

is 23. t&ea£ft¥fflin£&. mm b 9 >x © 2 ^#^0— ^ t wta«ib h 9 >x © 

mm b 9 >x© 2 ^nftoffiSHfcgaHisnfcs 3 x-r y 3=-^ 

^?/&ttuiaMI6 h7>X02 #^<B-4§te&8!£ nfcfg 4 X-f y 3=- t 
20 E> KsTTS c £ £4«R£T«l»3fcM l 4fB«(Dii:»mS* 0 

24. tMBtftgsmicfek c:©^«Mfc^snT^^«jE&ssrr 

mmm 1 x-r y ^z. mmxtimmmmo-^oymtimzmm b ? >x© 1 

mmmmmz, mm^mmm^>^nrctmzmm^:xmmmmmiizm± 
30 b»:«Efc«fc o mtam i x-r y ^£^x miba*™ n 

&tfc mm i x-r ^m>/t7St5^ ^^>^w^^pi^^^^^ 
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25. mm h ? >xi-mmmn*2 <=> \zmz-, mb^>^<Dmmmmizm±T^m 

5 

*mk£Tz>m?m 2 4 tB«©tt^m^s 

10 

2 7 . mmm, 1 x^ 7-&*>mzmi]&w%.. m$m 1 x< y^^Bttdw 
wrfB^ 1 «sftiini§teiitffa!ji 1 x-y ^^*fe«MiB 1 ^mmo^m^z-mwzm 

15 tfffB^WHISS«> MfBKgfc*T£;fr UTMIB h 9 >X © 2 ^#^^M^J}^^ 
li^n^ll 2 ^WBfi^m^^WifBTOm^t ©P^dgi!£tlfcfg 4 U 

MfBwm^^wfB^ 2 x-r ^^cDmM^^bfePtfcwtB^ 2 x-r ^^^^-^ 

20 ^mkt-r^mMmimm<Dummmmm 0 

2 8 . mibh 1 x-r mism 1 x-r ^^^-7NF^t9 

t&fB^ 1 «mjiS«ttrfBii 1 x-f ^ 5P£fctetuta 1 &#it©^Tn;^»jfcjg 
25 mzn, 

mm¥-mm^£Mmh7>xo2&mmt<Dmizmmzn&m4 ut^ 

MmmMm^izMm\zmm%ftfr^mm$8fffimm 2 ^#^©{«^^^n 
30 r^rn 3 x-r y mtmn 3 x-r ^ ^itatB 2 ^^^©m^jmg&^»jfcg^n 
K^umwf-ffimm2^m^<D-mzwm^nr^4 : 7,^ v^t, 

mmm 3 x-r ^^vxwm b ? >x © 2 ^^^j^g^nsfg 2 s 
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